Regional and time-dependent neuroprotective effect of hypothermia following oxygen-glucose deprivation.
The neuroprotective effect of hypothermia has been demonstrated in in vivo and in vitro models of cerebral ischemia. In regard to the hippocampus, previous studies have mainly focused on CA1 pyramidal neurons, which are very vulnerable to ischemia. But the dentate gyrus (DG), in which neuronal proliferation occurs, can also be damaged by ischemia. In this study, we explored the neuroprotective effect of postischemic hypothermia in different areas of the hippocampus after mild or severe ischemia. Organotypic hippocampal slice cultures were prepared from 6- to 8-day-old rats and maintained for 12 days. Cultures were exposed to 25 or 35 min of oxygen and glucose deprivation (OGD). Neuronal damage was quantified after 6, 24, 48, and 72 h by propidium iodide fluorescence. Mild hypothermia (33°C) was induced 1 h after the end of OGD and was maintained for a period of 24 h. Short OGD produced delayed neuronal damage in the CA1 area and in the DG and to a lesser extend in the CA3 area. Damage in CA1 pyramidal cells was totally prevented by hypothermia whereas neuroprotection was limited in the DG. Thirty-five-minute OGD induced more rapid and more severe cell death in the three regions. In this case, hypothermia induced 1 h after OGD was unable to protect CA1 pyramidal cells whereas hypothermia induced during OGD was able to prevent cell loss. This study provides evidence that neuroprotection by hypothermia is limited to specific areas and depends on the severity of the ischemia.